Genetex (Irvine, USA): rabbit anti-LRP6 Sp1490 (GTX62033); Santa Cruz Biotechnology (Dallas, USA): mouse anti-Transferrin receptor (sc-65882), mouse anti-LRP6 (sc-25317), mouse anti-catenin (sc-133240); Novus Biologicals (Centennial, USA): mouse anti-NSE (NBP2-47635). Chemicals and inhibitors were from Sigma Aldrich and Cayman Chemicals (Ann Arbor, USA).
LGK974 and iCRT14 have been characterized previously (6, 7) . Recombinant human WNT3A and R-spondin 3 were from R&D Systems (Minneapolis, USA).
Luciferase assays
The TOPflash -catenin/TCF reporter assay was performed essentially as described (8) . The WNT7B reporters were generated by replacing the TOPflash TCF binding domains with the 1kb 5' human WNT7B promoter, or a 1kb enhancer region from the same gene (see SI Appendix, Fig.  S5 ). Luciferase activity was measured using a Firefly luciferase glow assay kit (Thermo Fisher). Data were normalized to the average intensity of identically treated FOPflash control, performed in triplicate.
Quantitative real-time PCR
qPCR was performed using standard protocols. In brief, RNA was extracted using a Qiagen RNeasy mini kit (Hilden, Germany), and reverse transcribed (RT) with a Thermo Fisher cDNA synthesis kit. cDNA was amplified using validated custom primers, with SYBR green dye. Data were acquired on a Bio-Rad CFX96 Touch thermocycler (Hercules, USA), and normalized to HPRT1 control. Given that FOXB2 is a single-exon gene, we normalized FOXB2 qPCR data to -RT control to account for genomic DNA contamination.
Immunoblotting
Immunoblotting was performed using standard protocols. In brief, proteins were extracted in NP-40 containing lysis buffer with protease inhibitors, and boiled in Laemmli sample buffer. Subcellular fractionation was done with the REAP method (9) . Samples were separated on polyacrylamide gels, transferred onto nitrocellulose membranes, and incubated in blocking buffer. Primary antibodies were detected using near infrared (NIR) fluorophore-labeled secondary antibodies (LI-COR, Lincoln, USA). Blots were scanned on a LI-COR CLx imager. Consumables were purchased from Bio-Rad and LI-COR.
Immunocytochemistry
Immunocytochemistry was performed essentially as before (10) . In brief, cells were fixed with 4% paraformaldehyde, permeabilized with Triton X-100 containing buffer, and blocked with bovine serum albumin. Primary antibodies were detected using fluorophore-labeled secondary antibodies (Thermo Fisher). Samples were mounted in Prolong Glass Antifade (Thermo Fisher) with Hoechst 33342 or NucBlue nuclear counterstain. Nuclear stains in all images are depicted in blue color. Images were acquired on a Zeiss LSM 800 confocal microscope with Airyscan (Oberkochen, Germany), or a Nikon E800 epifluorescence microscope (Amstelveen, Netherlands), and processed in ImageJ 1.52p (National Institutes of Health, Bethesda, USA).
BioID and mass spectrometry
The BioID assay was performed essentially as described (11) . Briefly, N-terminal BirA-FOXB2 and BirA plasmid were transfected into 293T cells at 5.6 ng plasmid per 10 5 cells using Lipofectamine 2000 (Thermo Fisher). After 6 h of transfection, cells were treated with 50 µM biotin, and incubated for 24 h at 37ºC, 5% CO2. Cells were lysed in RIPA buffer for 1 h at 4ºC with end-over-end rotation. Pre-washed streptavidin beads (GE Healthcare, USA) were added to the cell lysate and incubated for 3 h at 4ºC with end-over-end rotation. The beads were washed four times with 50 mM ammonium bicarbonate (NH4HCO3). Enzymatic digestion was carried out by adding 100 µl of freshly prepared 10 ng/µl trypsin (Thermo Fisher) in 50 mM NH4HCO3 to the beads, and samples were incubated overnight at 37ºC with end-over-end rotation. The digested samples were dried by vacuum centrifugation.
BioID samples were analyzed by mass spectrometry, using an Easy nano LC II HPLC interfaced with a nanoEasy spray ion source (Thermo Fisher) connected to an Orbitrap Velos Pro mass spectrometer (Thermo Fisher). The peptides were loaded on a NS-MP-10 Biosphere C18 column 2 cm (100 μm inner diameter, packed with 5 μm resin) and the chromatographic separation was performed at RT on a 10.1 cm (75 μm inner diameter) NS-AC-10-C18 column packed with 5 μm of resin (NanoSeperations, Netherlands). The nanoHPLC was operating at 300 nl/min flow rate with a linear gradient of solvent B (0.1% (v/v) formic acid in acetonitrile) in solvent A (0.1% (v/v) formic acid in water) for 60 min.
An MS scan (380-2000 m/z) was recorded in the FTMS mass analyzer set at a resolution of 30,000. The MS was followed by top speed data-dependent collision-induced dissociation MS/MS scans on multiply charged ions. The general mass spectrometric conditions were as follows: spray voltage, 3 kV; no sheath or auxiliary gas flow; S-lens 65.7%; ion transfer tube temperature, 225°C. Collision induced dissociation was applied with 35% of energy and MS/MS spectra were recorded in the ion trap at a resolution of 15,000.
Raw data were processed by Proteome Discover 2.0 (Thermo Fisher Scientific) searching the UniProt database with Sequest HT search engine. The search parameters were: Taxonomy: Homo sapiens; Enzymes; trypsin with one missed cleavage, no variable Modifications; Peptide Mass Tolerance, 10 ppm; MS/MS Fragment Tolerance, 0.5 Da. Quantification of the analyzed data were performed with Scaffold 4 a Proteome Software using total spectral count.
In-situ proximity ligation
Proximity ligation was performed using Duolink PLA assay reagents according to the supplier's guidelines (Sigma Aldrich). In brief, cells plated on coverslips were transiently transfected with 1:1 V5-FOXB2 and Flag-tagged proteins of interest. Antigens were detected with rabbit anti-FOXB2 and mouse anti-Flag antibodies (1:1,000 dilution each) for 2 hours at room temperature. Following addition of matched PLA probes, rolling circle amplification proceeded in the presence of an orange (576nm emission) probe for 90 minutes at 37°C. After washing, coverslips were mounted in Prolong Glass Antifade with NucBlue counterstain. Specific individual protein-protein interactions can be seen as red dots. Identically transfected cells in separate wells were processed for regular immunocytochemistry using the same antibodies, to control for protein expression and localization. An empty eGFP vector at 1/10 th the total plasmid amount was added in PLA assays to identify transfected cells.
Public dataset analyses
The results in this study are in large part based upon data generated by the TCGA Research Network (http://cancergenome.nih.gov/). Dataset analyses were performed primarily in the cBioPortal for Cancer Genomics (12) and GEPIA (13) , with additional analyses and visualization done in R 3.6.1 (R Foundation for Statistical Computing). For genome-wide correlation analysis, the Spearman correlation values of all genes versus FOXB2 or WNT7B were extracted from dataset Prostate Adenocarcinoma (TCGA, Provisional) in the cBioPortal, and co-correlated in R. For WNT7B expression in prostate cancer, transcript levels were determined in all tumors with mRNA upregulation versus unaltered samples. All survival analyses were performed in GEPIA 2, based on median gene expression. Gene ontology analyses were performed in DAVID (14) , using the Biological Process Direct function.
Reproducibility and statistical analyses
All experimental data represent at least two independent experiments with comparable results. Assays were performed with three biological replicates. Bar graphs display the group mean with individual data points. Appropriate controls (e.g. empty backbone plasmid, scrambled siRNA, and substance carriers) at identical concentrations were included in all experiments. Data were analyzed primarily in R 3.6.1, with additional software tools used as required. A detailed report on statistical methods and software packages can be found in the SI Appendix, Table S2 . For better readability, the results of most statistical analyses are shown in supplemental Dataset S3, rather than the figure panels. . (B, C) RNA-seq expression analysis of (B) FOXB2 and (C) WNT7B in normal prostate and prostate cancer (TCGA datasets). Tumors were stratified by iCluster molecular subtype, as described in reference (17) . 
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